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Abstract 
The dynamics of mobility and the subsequent use of private vehicles has experienced since 2008 declines in volumes in Bilbao 
Metropolitan Area, influenced by the crisis but also by other factors. This requires adaptation of infrastructure policies and 
management of sustainable mobility with this situation, more so in areas where the Administration has had to rescue toll 
infrastructures. 
The analysis presented in this paper shows a group of actions that search improving the sustainability of traffic from the point of 
view of the Authority in management experiences. The process proposed action seeks to improve traffic conditions in a 
metropolitan environment, based on some experience and unforeseen situations that have been resolved in the metropolitan area 
of Bilbao. 
The analysis has sought, first , measures to operate in the best possible way to pay for infrastructure deficit use to improve their 
financial viability , considering optimizing the use of existing road infrastructure in a Metropolitan Area 
On the other hand, proactive measures have been presented by the Directors anticipate that the solution of traffic within mobility 
policies, transport infrastructure and environmental management. 
Finally, methodologies and indicators that are usually required in this type of analysis to facilitate decision hierarchy that the 
most convenient decision in each case are shown. 
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1. Introduction 
This paper presents a set of performance measures that applies to highways in charging regime for its use. The 
target of such measures is guarantee the economic resources and a priori mechanisms of evaluation of its 
sustainability and its effects, if any, set the form of its implantation. These measures are based on the proposals in 
different studies by the writers and focused primarily on metropolitan areas level. 
Among these measures are usually looking thoroughly study the conditions for granting or affect the revenue 
optimization through an amendment fee payable or through a policy of discounts to certain groups, in particular 
periods schedules, etc. However, these guidelines are only one subject area of the set of actions or measures that 
affect these transport infrastructures, being able to propose other factors related to management measures, such as 
improving accessibility, improving road safety, etc. Thus, although the measures related to rate optimization 
typically apply only demand models, the remaining steps require tools and certain other types of analysis, producing 
a combination of different areas of knowledge, ranging from marketing to projects to improve the infrastructure 
itself or its environment. 
With these elements, the paper aims to establish a systematic way to identify these measures in a number of 
performing groups and to establish mechanisms for evaluation in a metropolitan area. The authors of the paper have 
worked in various studies that required such measures and, specifically, in a joint project developed a system to 
obtain a series of programs and activities, noting their possible application in environments of large metropolitan 
areas that highways in charging regime for its use in its system-access road, as can be the case of Madrid, Barcelona 
and Bilbao. Moreover, this paper tries to integrate these solutions into the overall policy management accessibility to 
metropolitan and large urban environments. It because the improvement measures of increased demand on a toll 
disclosure road allows easy management the set of access to a given area and that these disclosures are related and 
must be managed to facilitate urban mobility without adversely affecting the community and long distance mobility. 
 
2. Analysis of the problem to solve 
The major population explosion experienced in main urban centers until the crisis of the 80s gave way during the 
subsequent stage of wide economic boom, a resettlement of people in space favored by the increase in the housing 
stock and spatial restructuring economic sectors during this housing boom. It carried out a significant increase in 
trips in metropolitan areas for work, study, leisure, shopping, health, etc. 
The strong growth of private transport after expansion of these metropolitan areas exceeded the capacity of the 
road network, with recurrent episodes of congestion were compounded by the high accident rate that was recorded 
in the road network, despite continuous improvements in infrastructure and public transport systems, it soon became 
obsolete. These continuous improvements in turn facilitated these population movements and increased mobility in 
metropolitan environments. 
Congestion, traffic accidents and environmental degradation resulting from that increased traffic are the main 
negative externalities of the metropolitan transport system. These externalities may even affect the territorial system 
and the economic system. The solutions to these objectives of sustainable mobility in metropolitan environments has 
required the construction of important infrastructure in the last decade, where the opening of new main roads and 
motorways was extremely complex due to the severe restrictions of space and the possible effects in established 
urban areas, needs heavy investments for implementation. Some of these were conceived as “payment for use” 
infrastructures, making possible its construction within budgetary limitations and obligations of the Public Sector 
Since 2008, the socio-economic context has undergone major deviations from the assumptions considered in the 
feasibility studies that endorsed the construction of these infrastructures, due largely to recent crises that have 
affected in Spain (financial, economic, real estate, euro...). This decline in the economic activity has had a strong 
impact on mobility in metropolitan environments where the volume of traffic is registering now considerably lower 
than initially was estimated. Additionally, while a decrease in demand, the supply in the vicinity of the 
infrastructures managed in the form of charge for use in metropolitan areas has undergone continuous improvement, 
both in the case of public transport as in the rest of the road network. 
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Recent studies on these infrastructure charging for use, which in some cases have not yet achieved their 
amortization period, indicate that its operation and / or amortization are committed to the conditions that have 
occurred to date, assuming the competent authorities liquidation or redemption of the contracts under which these 
roads operating in extreme cases. So, Administrations responsible for these infrastructures are facing these 
sustainability highways troubles while are facing serious budgetary constraints imposed by the same economic 
conditions underlying the problems of reduced demand. 
That is, in the last five years, Administrations are in need of traffic management by providing spare capacity on 
roads network but impossibility to promote new road infrastructure (fixed by granting budget constraint and 
restriction on funding) or making major improvements to the existing network. 
In this sense, the volume of traffic that has access to Bilbao experienced since 2008 significantly reduced traffic 
levels as measured in 2011 (around 336,000 veh / day) are slightly lower than the 2002-2004 (342,000 environment 
veh / day). The reasons for this decline include the economic crisis, management measures and traffic calming in 
urban road of Bilbao, promotion of new mass transit systems (metro and tram extensions), redistribution of 
economic, professional and commercial activities, etc. 
Along with the decline in overall traffic levels has also been observed a redistribution of the importance of the 
top 11 access-road to the city center of Bilbao, which can be summarized in these points: 
x Improve of northern access as a result of the construction and operation of a new highway beginning of the last 
decade. 
x Traffic calming in secondary access. 
x Construction and operation of “North Accesses of Bilbao toll road”. 
x Closing access to traffic of “Juan de Garai” link (Metropolitan West to Bilbao city Relations) on 2002, April. 
x Population and urban development growth in Southeast Bilbao. 
These factors have redistributed of traffic between the accesses to Bilbao themselves in the last decade: Overall 
growth in the three links from the North Side, especially the Enekuri, which has undergone major capacity 
expansions. A growth of traffic was absorbed by the link farther southeast of the metropolitan ring in detriment 
mainly of Juan de Garai and other links of The East Side. A loss of the relative importance of the link of “Sabino 
Arana”, that assumed the higher volume of traffic. A relative stability of the volume of traffic was observed in the 
rest of the link of North Side, “Santo Domingo” and “New Access North Bilbao” (this later especially harmed by the 
crisis, being a toll road). Finally it was experimented a fall in widespread access smaller capacity, possibly highly 
influenced by political and road congestion of certain secondary roads. 
Consequently, the main accesses have experienced a greater importance in relative terms, as in the 2002-2011 
period have increased from 65% to 75% of the total. However, it is also worth noting that, in relative terms, all these 
trends redistribution was stabilized from 2008. In this paper is exposed various proposed solutions to improve the 
sustainability of Bizkaia road network after the settlement at the request of the owner of the concession under which 
it operated the “North accesses of Bilbao”. Although many eventually not were implemented in some cases they 
could be extrapolated to other metropolitan areas. 
With these solutions, “Diputación Foral de Bizkaia” was considering serving both the objectives of sustainable 
mobility in the metropolitan area and to improve the viability of the “North Accesses of Bilbao”, noting additionally 
mobility policies of Bilbao consistory. This settlement coincided with the implementation of various measures 
scheduled at the accesses to Bilbao, as were the works of modernization and upgrading to the latest security policies 
of the “North Accesses of Bilbao”, capacity expansion East First Metropolitan Bilbao Ring and completion of 
construction of the New Access to Bilbao by San Mames zone, with the consequent closure to traffic of the Sabino 
Arana access, that were the most used of the city, with volume of traffics around 65,000 vehicles per day  
Considering the opportunity principle, it could be provided, with the participation of the various administrations 
involved in the process of reorganization of the road network, a comprehensive study to improve the sustainability 
of the road network of Bizkaia, analyzing the restructuring of road system-access to Bilbao and its urban road 
network that was taking place to manage changes in mobility patterns. 
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These accesses from the First Ring Bilbao Metropolitan by “New Accesses of Bilbao” were opened to traffic in 
2002 and is one of seven high-capacity access to Bilbao, which has in turn with four accesses with low capacity. 
These tunnels provide a bypass to Bilbao road system-access and its metropolitan area as a shortcut in an area of 
complex terrain (Artxanda Mountains) that offer an alternative way to the next high traffic accesses, whose sections 
are very tight to the topography of the zone. It is therefore a more secure access saving time in commuting to the 
city penetration, contributing to social welfare. However, the flow-volume of traffic forecasts that were made are 
upper than the figures observed in the reality, affecting both traffic and generated net income (it could be largely due 
to the effects of the economic crisis, as well as an optimistic assessment of the parameters of the model demand and 
the population of potential users in these initial studies and improvements in the rest of Provincial Highway 
Network that have taken place since the construction of these accesses). 
 
3. Brief analysis of the existing literature 
The measures that have been proposal in this work have their fundaments in Economic Science, Human Science 
and Engineer State. But, the focus of this work has been the user behavior and the optimal cost of the operation and 
maintenance of the road system in Bilbao Area. 
The urban/regional economy theory, traffic model theory and traffic engineer in urban/commuter areas have been 
strongly developed in the last decades. In this way, in 60’ years, Sir Colin Buchanan published “Traffic in Towns”. 
This work showed that the exponential growth of traffic would generate a capacity problem, as it has been of this 
way. It was followed by a group of microeconomic models that are based in the time concept as a main factor in 
consumer choice of goods and services. That models are classified in two groups: A Theory of Allocation of Time 
(Gary Becker, 1965; Johnson, 1966; Cohr, 1969; Grouch, 1971; De Serpa, 1971; Alan Evans, 1972) After, 
McFadden (1974), Domencich and McFadden (1975) y Manski (1977) defined the Random Utility Theory and the 
Discrete Choice Model. Ortúzar and Willumsen (2001) published develop of that theory. This theory is the basis of 
the modern modeling transport and it is used widely in the traffic and demand studies. 
The Theories of Allocation of Time are more focused on showing the time factor in the consumer choice theory. 
The Discrete Choice Models are more oriented forward the determination of the time factor in the mode choice used 
in the trips of the consumers. 
The software packs of assignment models (EMME®, TRANSCAD®; VISSUM®, SATURN®,…) provide the 
possibility of calculate the information needed to model specification, model estimation and model application. In 
this line, a complete 4-steps transport equilibrium model was used in this work. That model was calibrated with a 
big set of official counts traffic and the matrices was calibrated from Bizkaia Mobility Household Survey. All of 
them was joined and used in this work for define the pattern of mobility in the study area. 
Respect to the cost efficiency analysis, the basis of analysis were the Value Theory (widely used in the 
management of company) and the latest technological developments of traffic engineer as could be the ITS 
(Intelligence Transport System), traffic management, road quality,… 
 
4. Actions evaluated 
To improve this pay as you go infrastructure profitability the Regional Council of Bizkaia analyzed the impact of 
implementing possible actions in the net income associated to traffic as well as the possibility to optimize the 
operational costs, assessing also its impact in the net incomes. Among the firsts ones the possibility of implementing 
actions focus on the itinerary selection criteria of the potential users of this infrastructure versus another ones or 
another modes of transport. The itinerary selection among the users depends on a grater extend on the travel 
duration and cost, but there are another issues such as the traffic speed the security and the comfort that also have 
great influence in this selection. Additionally other factors are considered such as the travel time reliability, the 
traffic congestion, the type of circulation via, the maneuvering, the signaling, the total length, the habits, the 
existence of works on the road, etc. 
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Some of these factors are difficult to be measured at the beginning the potential users of the infrastructure, so 
different actions were evaluated to promote it showing this route convenience, and/or generate the need of its use by 
the public 
Other actions, guided to optimize the net incomes falling on the main criteria of choice, mainly the cost and the 
travel time, were analyzed jointly 
The alternatives proposed were classified into the following thematic area 
x Sensitivity  of the net income to the tariff policy 
x Improvements in the road network heeding to sustainable mobility and beholding the municipality mobility 
policies, pointing out among them the ones aimed to manage the south accesses 
x Promote the use of the infrastructure 
x Optimize operational costs 
Different actions, evaluating the repercussion in the improvement of the metropolitan environment and the 
profitability of this infrastructure and the implementation cost, were proposed to each thematic area. Among these 
actions, those that were considered as the most effectives are set out bellow. 
 
4.1. Actions related to the road network 
Actions upon the existing road network to improve the mobility in the environment optimizing the use of the 
existing infrastructures taking into account the City Council of Bilbao and decreasing the accident rates in Bilbao 
metropolitan area. 
Among the proposals considered at the beginning the suitability of the following was evaluated: 
x Road safety improvement in the accesses to Bilbao, falling upon the concurrent factors with mayor influence in 
the accident rates registered 
x Traffic calming on Bilbao residential areas affected by inter-municipalities traffics that compromises the proper 
uses of these spaces facilitating traffic redistributions to less sensitive areas 
x Resolution of the problems associated to traffic density in the high capacity road network in its connections to the 
ring road of Bilbao from the metropolitan area main municipalities locate at the Northeast of the capital 
x Tunnels accessibility improvement 
As it has been said above this infrastructure solves Bilbao access through Artxanda Mountain from the north arc 
of the first metropolitan ring road, in an area of complex orography. The access to this north arc from the most 
populated areas in the metropolitan environment, located at both margins of Bilbao estuary, reveals regular traffic 
congestion problems during the working days traffic peaks despite the traffic restraint experienced in recent years. 
In the study was also examined the impact of the tunnels operation on the arrangements of Bizkaia Regional Roads 
Strategy to solve these capacity problems in the northern sector of the first metropolitan ring road. 
The main alternative routes to this infrastructure follow a complex orography zone, showing tight geometries in 
plan as well as in elevation, showing high accident rates, with over-speed as a concurrent factor, as according to data 
provided by permanent gauging stations, 90% of the users, drive over the speed limit. Additionally these roads show 
high traffic densities with frequent episodes of queuing on weekdays, which means, together with the problems of 
speeding and visibility in the approximations to some sections, an important exposure risk to rear-end collisions. 
Therefore, to upgrade Foral Road Network users’ safety, different actions in the accesses to Bilbao were considered, 
analyzing the potential impact of the redistribution of traffic in and out of the city among the different accesses. 
The northern accesses to Bilbao are those corresponding to old entrees to the city crossing now densely populated 
residential areas, in which the uses of the spaces are compromised due to the high traffic loads and the operating 
speed of the streets. Additionally, these municipal roads register significant traffic delays during the medium 
working day, which spread easily to the High Capacity Road Network of Bizkaia impairing mobility in the 
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metropolitan area. In these environments, the suitability of applying deterrent measures and traffic calming, 
comparable to those carried out successfully in other vials such as Zumalakarregi Avenue were examined. 
These proposed actions related to the accesses to the city did not only take into account restrictive or deterrent 
measures, but also, considering the fall registered in the demand, included a reopen of and old access to Bilbao, 
closed to traffic since April 2002 due to the queuing it caused. These queues easily followed on to the sideways of 
the motorway A8, interfering with the former traffic and causing rear-ending accidents that blocked the motorway 
compromising mobility in the city surrounding area. The opening of this access, coupled with the access through 
San Mamés recent opening, allowed a better use of the existing road network redistributing traffics among major 
pathways, reducing the traffic impact to urban area. 
Regarding the improvements to the accessibility of the tunnels, it was evaluated a possible rearrangement of the 
Roundabout of Pio X, located at the end of the Tunnel of Ugasko, to prevent the spread of queues inside the tunnel, 
easing the relation between the tunnel and the adjacent main roads. In the same way, to upgrade the connections of 
the urban network from the Salve Tunnel, improvements were proposed to the movements leading to some areas in 
the Central District (Albia and Elcano) as these place were supposed to play an important role in the potential use of 
this infrastructure, if rearrangements were made to solve certain turns currently not allowed. 
 
4.2. Proposal to manage accesses to Bilbao from the south 
In May 2013 the new San Mames access was going to be opened and consequently the closure and demolition of 
Sabino Arana access was going to be carried out, which implied an urban upgrade as the high bridges in the urban 
environment of the affected area of Sabino Arana were going to be removed. 
However, this new access slightly decreased the capacity of the previous interchange, because being an access on 
tunnel more restrictive traffic lights management to ensure safe reliable operating conditions is required. It was not 
supposed to appear any traffic problem counting on the data that had been collected so far, but thinking on the future 
and relaying on the outcome of the economic crisis, the possibility of future problems on the main body of the 
motorway A-8 in its route through Bilbao (South Solution). 
To avoid these problems that could have occurred, the reopening of the ramp of Juan de Garay (southern adjacent 
interchange) to optimize the network occupation and improve service levels in A-8 motorway in its closest path to 
Bilbao was assessed. 
This analysis showed, that indeed, the reopening of this ramp would allow a proper redistribution of traffic flows 
with a good service level in the whole interchange, ensuring that the problems that led to its closure in April 2002 
would not be repeated (congestion in the A-8 with the corresponding increase in accidents and deterioration in the 
service level offered). 
From this analysis, Bizkaia Provincial Council made the necessary arrangements to reopen the this access in 
coordination with the commissioning of the New Access San Mames. 
Previous analysis results were confirmed a few months after the start-up of the new road network configuration, 
which has allowed the whole system properly work, an improvement in mobility and a in its sustainability within 
urban environment of Bilbao. 
 
4.3. Proposals related to toll pricing 
Among the proposals initially considered related to the rates of this infrastructure, the following ones were 
examined: 
x Optimizing the tariff charges applied in each time slot and the discounts to increase the incomes 
x Implementation of prepaid systems 
x Toll charges combination with other costs associated with traffic 
x Discounts applied to specific users 
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The study included an analysis of the sensitivity on the traffic at the Artxanda tunnels to changes or elimination 
of existing tariffs, identifying the optimal values for each time slot and for the discounts applied to increase revenue. 
The possibility of introducing a prepaid system to improve the cash flow and to allow the application of discounts 
to recurrent users, discounts on combined application of rates or any other discount that that may interfere with the 
protection of user data bank of the tunnels. 
Related to the combination of the fee because of the use of this infrastructure with other costs associated with 
road transport, the convenience of combined tariffs with others toll roads such as AP8 or with public parking in the 
proximity of this infrastructure was analyzed (Airport parking, public parking in Bilbao, TAO, etc). These combined 
fees incorporated the signing of cooperation agreements with these parking and/or the integration into the system of 
collecting the fee for use of the motorway AP-8 to ensure that the users of both infrastructures would benefit from 
additional discounts. 
Finally the possible implementation of discounts to specific groups of users with the aim to improve the traffic 
uptake regarding the current status of the tunnels, taking into account the limitations to reach to all these potential 
users. 
 
4.4. Proposals to promote the use of this infrastructure 
Among these proposals possible actions to promote the use of the infrastructure, evidencing the suitability of this 
route, and/or generating a need in the public for its use. 
The following proposals to increase the uptake of traffic were assessed: 
x Cross-media advertising campaign. 
x Real-time information about its use. 
x Temporary operation without toll fees. 
x Free entry passes to users coming from some districts of Bilbao. 
x Advantages to users that enter the city using this access. 
Possible advertising campaigns pointing out the main advantages to users selecting Tunnels of Artxanda as the 
way of going in and out of the capital were evaluated (time savings, discounts policies, decreasing on consumption, 
comfort, safety, etc.) 
Associated to possible reductions of journey time, not only to potential users but also to users that can change 
their usual itineraries due to congestion problems, some actions were studied to provide the drivers with practical 
information such as variable message signs or real-time information through different means. 
Another action proposed to build loyalty among the possible costumers was to operate temporarily the 
infrastructure free of toll, accustoming the potential users to the advantages with this infrastructure provides to go in 
and out of the city. 
In the same way, similar proposals focused on specific users, that for their unusual characteristics did not show 
any problem with the reversibility of the toll free operation were evaluated, among them it was considered sending 
free passes associated to the payment of the circulation tax, only valid at certain times.Similarly, it was valued the 
possible award of benefits to the users of Provincial Roads Network, establishing on an exceptional basis, 
agreements in which the users of this infrastructure could get special discounts. In particular, the signing of a 
possible agreement with the principal petrol stations of the area to deliver free passes or special discounts as a means 
of promotion was assessed. 
 
4.5. Proposals to optimize the operational costs 
Additionally, other possible measures to improve the viability of Artxanda Tunnels were assessed by optimizing 
its operating costs. Among these: 
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x Modification and/or modernization of the existing toll area. 
x Integration into another Biscayan tunnel control center. 
x Optimizing the resources assigned to the operation and maintenance of the infrastructure. 
x Agreement between administrations served by this infrastructure. 
The state of the art in toll plazas design for low traffic volumes or night periods includes unattended toll areas 
during these low demand periods, or permanently, in both dedicated and all payment ways lanes. In these toll booths 
customer services could be provided via intercom systems. Additionally to the modernization of the toll area lanes 
considered, an eventual modification of the whole toll plaza was assessed, including the redistribution of its lanes 
between: dedicated, unattended (all payment ways) and either exempt or authorized transports, according traffic 
analysis. 
The possibility of controlling this infrastructure from another Biscayan tunnel control center was analyzed to 
optimize the control and monitoring costs for the whole Provincial Road Network, thereby the efficiency of these 
public resources could be improved without reducing the service quality because of the corresponding technological 
equipment, even better than the existing one.In the same way, to optimize the workload of the operation and 
maintenance resources, it was assessed its integration within another O&M contract of the Biscayan Road Network, 
counting on the collaboration from the rest of the Administration emergency services. 
Finally it should be noted that a third tunnel -toll free- was constructed additionally to the two toll ones accessing 
Bilbao from its Ring Road. This third tunnel, included in the same concession, was built as a link between Bilbao 
districts, but enables alternative routes to the toll tunnels, causing a loss of revenue. Thus, it was also assessed the 
suitability of singing a joint venture agreement between those administrations this third tunnel serves. It could cover 
the O&M costs, including minor and major works. The implementation of this agreement could be via holdings or 
other alternative way (based on indicators of both service provided and maintenance status, or under a shadow toll 
regimen) and could also include some economic benefits granted by these Administrations for the toll users, to 
improve traffic loads in the tollbooth. 
 
5. Mechanism of choice and selection of alternatives and homogenization  of indicators 
The commented actions were been evaluated in technical units and monetary units (to can use the VNA and IRR 
indicators).These measures would generate one or several of these items and the actions would be coherent with the 
general targets of the Mobility Politic of the Administration implies in the Mobility Management. 
x To increase the profitability of the New North Accesses of Bilbao. 
x To improve the traffic (down congestion, improve the journey time, reduced the number of accident) 
x To avoid a growth of public funds (directly or indirectly). 
So, the road network actions should increase the flow traffic of the North of Bilbao City and the Txorierri 
corridor. If the estimations process (assumptions and appraisal) are in correct values, then it would be possible to 
increase the speed and reduce the accidents number under these actions. In the other hand, the flow traffic of New 
North Accesses of Bilbao would increase  
The “optimization of operational costs” Actions are oriented forward the profitability of the concession because 
the direct actions over the concession costs are the most effective actions under the optical of time-constraint period 
of recovery of the feasibility of the concession. These actions must not affect to current traffic flows. 
The Fares policy actions are in the search of increasing the revenues. These actions are constrained to the main 
targets of Mobility Policy. So, the fare level must been kept in comparable levels of another similar infrastructures. 
Finally, the Proposals to promote the use of this infrastructure are looking forward for improving the social 
awareness of the advantages of improve the use of the infrastructure and the actions that could been developed for 
improve the quality of the New North Accesses to Bilbao Road. 
Anyway, the measures outlined in the chapter 4 could be adapted to any urban area that reconciles toll 
infrastructures with other free infrastructures, always considering, obviously, the characteristics of each area. Thus, 
482   Fernando de Lucas Sepúlveda et al. /  Procedia - Social and Behavioral Sciences  160 ( 2014 )  474 – 483 
it could present a list of actions to be responsible to plan, develop, implement, monitor and manage the mobility 
policy of a given metropolitan area. To be most useful, it would be desirable to have a set of indicators that allow 
these agents to understand and evaluate quantitatively and qualitatively the effect of each of them to understand the 
whole of a particular plan of action. 
In this line, the indicators should summarize and quantify the most relevant effects according to the objectives to 
be achieved. In the case of the North Bilbao accesses making focused on detailed analysis especially to improve the 
financial viability of a direct payment per use road infrastructure. The analysis focused on this point because the 
Administration had assumed the management of an unanticipated infrastructure and it had to respond to a particular 
problem aimed at improving the financial viability of infrastructure solutions. 
Thus, since the object of analysis could focus on certain hits, it was valued not only traditional indicators for 
achieving the direct target (improving the financial viability of the route collection) but mobility indicators were 
added, basically average daily traffic on a weekday. In other situations, the administration takes a more active role in 
the implementation of a program or scheme (proactive action) further require another set of indicators that would 
allow assessing the quality of the action plan to implement and its effects on mobility sustainable road system. 
Within the practice in Transport Planning are two basic methods to validate the goodness of a set of measures or 
scenarios: financial feasibility or cost-benefit analysis. 
Financial feasibility analysis aim to determine the profitability of a given scenario under some hypothesis 
predefined temporal evolution. On the performance of a scenario is the vital importance the ability to generate 
income and therefore ability to increase the value of a given scenario. The theoretical basis of both analyzes is the 
Theory of Value. Under this theory any business is to increase its value to thus compensate all productive inputs and 
all external resources so that there is still a surplus (benefit) that allows remunerate equity capital. The main features 
of each approach and their differences are shown in a summary form in Table 1. 
Table 1. Financial-feasibility analysis versus cost-benefit analysis. 
Item Financial feasibility (cost-efficiency) Cost Benefit 
Evaluation period Several years Several years 
Subject of the evaluation Operators Users and operators in the system 
Type of prices Market prices Shadow prices 
Calculus mode In absolute terms In differential terms 
Target Determine the best investment alternative because generates greatest value or profitability 
Determine the best investment alternative because 
generates more welfare to all users and operators of 
the investment analyzed 
Indicators VNA. IIR, Ratio Revenue/Expenditures VNA. IRR, Ratio Benefit/Cost 
Discount Rate Market Social 
Therefore, the issues that determine a cost-efficiency are: the costs of a particular investment (these costs can be 
differentiated into investment costs and operating costs), Income from a particular investment, the ability of the 
estimated income to generate income and getting a selection criterion between different alternatives defined. 
Similarly, the cost-benefit analysis is to get answers to the following points: the costs of a particular investment, 
the increase in welfare caused by the investment analysis (this higher welfare can be measured by the change in the 
surplus of all producers and users affected by the project), the ability of increased surplus offset the costs associated 
with the investment and getting a selection criterion between different alternatives defined. 
 
Conclusions 
The objective of the work that improves this paper was to increase the profitability of the New North Accesses of 
Bilbao. This objective had the next constraints: It was needed to improve the traffic (down congestion, improve the 
journey time, reduced the number of accident) and it was needed to avoid a growth of public funds (directly or 
indirectly). Of course, the actions would be coherent with the general targets of the Mobility, Economic and Social 
Politic of the Administration implies in the Mobility Management. 
So, it was developed a non-conventional schemes with a set of actions (the main actions has been indicated in 4 
the fourth chapter). It is possible concluded from the evaluation of these actions the items below: 
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The road network actions would have a high cost of implementation and the targets would have a middle risk of 
demand. 
The “optimization of operational costs” would have a medium cost of implementation and the targets would have 
a very low risk of demand because these actions must not affect to current traffic flows. 
The Fares policy actions would have a very low cost of implementation and the targets would have a high risk of 
demand. 
The Proposals to promote the use of this infrastructure would have a medium cost of implementation and the 
targets would have a very high uncertain grade of its estimated effect, then a very high risk of demand. 
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